The improvement of water retention properties of Nafion membranes is a key feature that could simplify its operation and increase the reliability of Proton Exchange Membrane Fuel Cells (PEMFC). In this work, nanostructured YSZ was synthesized in a microwave reactor and their properties were evaluated by TEM and XRD. After characterization, YSZ was deposited on Nafion membranes by three different methods, including a novel simultaneous YSZ synthesis/deposition on Nafion as an attempt to simplify the process and to improve the effectiveness of the deposition of the material in the membrane. The water retention properties of the modified membranes were evaluated and compared with un-modified Nafion. Their electrochemical properties were characterized by Electrochemical Impedance Spectroscopy (EIS) to determine the relationship between the YSZ deposition, the water retention and its protonic charge conductivity. The evaluations have shown that membranes modified with YZS exhibited higher water retention. Furthermore, the YSZ modified membranes showed an important diminution in their charge transfer resistance compared to commercial Nafion.
